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IKTKODUCTICN

FENCE is a system of couputer programs designed to store, 
retrieve, and display borehole stratigraphic data. Using -FENCE a 
user can create a data base containing location, surface 
elevation, and unit tops and bottoms for each borehole. As many 
as twenty-five boreholes can then be displayed in a fence section 
diagram using any unit present in all the holes as the level 
d a t u n.

The programs are written in the PL/1 language and designed 
to run on the USGG lioneywell Hultics system in Denver using a 
Tektronix 4014 graphics terminal and the DISSPLA graphics 
software package. The programs contain some I'lul t i cs-de pendent 
operations, but adaption to another system should be relatively 
easy. Except for one scale-annotation subroutine call to 
DISSPLA, the graphics calls can be implemented easily on Calcouip 
or similar software.

C';liPGNENTS OF FENCE

There are three components in FENCE, a file of unit codes, a 
keyed PL/1 data base, and a set of programs. The file of unit 
codes is created by ttie user via a text editor. These codes are 
used for checking input to the data base and annotating units on 
tiie fence section diagram. The data base is created using 
interactive pro grans from FENCE. After the unit-code file and 
data base have been created, the user can generate fence maps 
interactively on the graphics terminal.

CREATING THE UNIT-CODE FILE

The unit-code file contains fifteen or fever lines, each 
containing a four-letter (or fewer) unit code. The code may 
consist of letters or numerals in upper or lower case. These 
codes require that a perfect match be made when inserting 
information about a unit into the data base. When the codes are 
displayed, however, the first letter is upper case and the rest 
are lower case. The unit-code file must reside in a segment 
n a a e d " f e n c e _ma p_u n i t __c ode" .

The unit codes must be arranged in stratigraphic order from 
the top unit to the bottom unit. If fewer than fifteen units are 
defined, the file can have fewer then fifteen lines. A subset of 
the unit codes can be present for any given hole, but the units 
must be in. the same stratigraphic order as the unit-code file 
list. Reversal of units is not allowed.
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USING FENCE

To use the FEKCE system on the USCS Multics computer in 
Denver, t h e user must be able to 1 o g in to t h c s y s t e m . Upon 
completion of the normal login sequence, the user can execute 
F E N C E by e n t e r i n g

>udd>Ilath o ra> J i",ork>f ence dir> fence

or, if a link is already established , simply

fence. (1)

Once FENCE has been invoked, the progran will proupt "Enter 
task". The user may select any task by choosing one of t i i e five 
laodules. A specified task can be repeated any number of tines. 
Once a task is couple ted, control is returned to the main 
and the user can either choose another 
session.

task or
prog r am 

terminate the

The modules named insert and delete are used to edit the 
data base, and tiie modules SHOW and rTlINT are used to display 
information front the data base. The module that constructs the 
FENCE aap is called DilAW . The user can exit from FENCE by 
entering "quit" when prompted by "Enter task". If the user 
responds with any other word, the program will list the 
acceptable responses and ask again for the nodule wanted.

THE DATA BASE

single borehole record in the dataThe i n f o r hi a t i o n for a 
base consists of:

1. a hole id of eight or fewer characters,
surface elevation,
latitude and longitude in degrees, in inutes, and seconds
(or decimal degrees),
15 or fewer units consisting of
a. a unit code
b. depth to the top of the unit,
c. depth to the bottom of the unit.

(1) All p rograms 
u n d e r s t a n d i n,, , well

are in 1o u e r 
be referreu to

case, but for 
in all upper case.

ease of
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llote that for any unit in a hole, the depth to the top of 
the next lower unit present in the hole equals the depth to tiie 
base of the unit. Gaps in the depths are not allowed although 
units physically missing can be omitted.

CREATING AND EDITING THE DATA BASE

There are two modules for editing the data base, INSERT and 
DELETE. The procedure for changing an erroneous value in a 
record is to delete the record and insert the correct 
info rni a t i on .

When the user invokes the insert module by responding 
"insert" to the "Enter task" prompt, the prog ran initiates the 
data entry procedure for a borehole. The program checks the 
input data for consistency and prints the inserted information 
for the user to verify. When the hole id is entered, the program 
checks to see whether a hole with that id exists in the data 
base. If there is a hole with that id, the program displays 
"Duplicate id" and asks for another hole id. Ideally, the hole 
id with incorrect data will have been deleted before this. To 
indicate that the lowest unit top has been entered, the user 
enters "TD". The program then asks for the depth to the base of 
the lowest unit measured and verifies the input. The user is 
tii en asked if the data are to be displayed for review. If the 
user responds "yes", the information for that hole are displayed 
on the Tektronix screen. The program then asks if the user wants 
the hole inserted into the data base. If the response is "yes", 
the data are inserted into the data base; otherwise the 
information is deleted. Any other answer will cause the program 
to repeat the question. Once the data for a hole are entered, 
the program asks whether the data for another hole are to be 
inserted. The user can insert anottier hole by entering "yes" or 
can return to the main program by entering "no". By entering 
"err" for a unit code, the user causes the information entered 
for a hole to be cancelled. The user can also return to the main 
program by entering "end" as a hole id.

If a user wants to delete a hole from the data base, 
"delete" can be answered to the prompt. The user is then queried 
for a hole id and asked if the data for the hole are to be 
reviewed. If there is no hole with that id, the user is prompted 
again for a hole id. After the hole id is entered, the user is 
asked whether the information is to be displayed. The user is 
then asked to verify that the hole is to be deleted. A reply of 
"yes" to the verification query will cause the data to be 
deleted, and a reply of "no" will cause the data to be retained. 
The user can then continue deleting holes or return to the main 
program. Responding "end" to the hole id prompt returns the user 
i in media tely to the main program.
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DISPLAYING TuE J/vTA FILE

There are two uodules for displaying hole information, oHO'u
and PRII\T. The user enters the appropriate module by responding
with the module name to the "Enter task" prompt.

The SilOU1 module is for displaying a hole record on the 
graphics terminal. The user is prompted for the hole id and then 
the information for those units present in the hole is displayed 
on the screen. The user can then choose another hole for display, 
return to the main program by responding "no" to the prompt 
"Another hole?", or snow another hole by responding "yes" to the 
prompt. The user can also return to the main program by entering 
"end" as a hole id.

If the user wants a line-printer listing of all the holes in 
the data base, this can be obtained by entering "print" to the 
"Enter task" prompt. The uodule does not actually cause the 
listing to be printed; it merely writes a file into the segment 
" f erice__li s t " . The holes are listed in the standard collating 
sequence by hole id and six holes are printed p e r printer page. 
When tlie file lias been written, the user is automatically 
returned to the main program. The user can cause this file to be 
printed by using the Hultics command

dprint fence_list 

after entering "quit".

U ii E R - C 0 K T U 0 E E E D P A it A i! E T E R S

The user can specify up to 25 h o1e s to be plotted in a fence 
map. These holes are plotted in order from left to right with 
the plot distances between holes being proportional to the 
distance between holes calculated as if latitude and longitude 
were Cartesian coordinates.

The user can specify the x and y dimensions of the plot 
boundary in plot inches. Although every plot is internally 
scaled to fill as much of the Tektronix screen as possible, the 
plot-size input can be used to control the shape of the plot page 
and also the size of the title, hole id annotation, and unit 
identifier relative to the rest of the plot. The total of tlte 
margins in the x direction is two inches and in the y direction 
is three inches. Calls to D13SPEA automatically place the plot 
window within these margins and write the title. lie nee if the 
user wants the annotation smaller relative to the rest of the 
plot, the plot size can be increased, keeping the ratio between 
the x and y sides the same. A convenient starting plot size for
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tiie Tektronix screen is x = 15 inches and y = 11 inches.

FEMCE will ask the user to insert a title for eaeii plot 
made. The input should be followed by a dollar sign ($) and 
enclosed in quotes. An example title is

"this is a title?". 

The title letters are written in upper case.

DRAWING A FL^CE iiAP

After a data base is created, the user can invoke the i.iodule 
tiiat constructs a fence map by entering "draw" after the "Enter 
task" prompt. The user will then be asked for the first hole id. 
The computer displays the id for verification and searches the 
data base to see whether that id is actually in the data base, 
if there is no such hole, the program informs the user and asks 
again for tne hole id. if the hole is in the data base, the user 
is proLipted for the next hole id. This process continues until 
either 25 hole ids have been inserted or the user enters "end" to 
indicate that no more holes are desired.

The user is then asked to choose sea level, a unit top, or a 
unit base to be a level da turn. If no unit is present in all the 
holes, the user is required to use sea level as the datum. The 
fence uap is then drawn on ttie Tektronix screen, and the user is 
notified that the u.ap is complete by a "beep" sound from the 
terminal. The user can make a copy of the fence map before 
proceeding. To proceed, the user must press the carriage return 
on the keyboard twice. The user then has the option of selecting 
another level datum for tne selected holes or returning to the 
i:ui in pr ogr am .

LEAVING FEr;CE

The user terminates a session by responding "quit" to the 
"Enter task" prompt. All files are closed and the user is 
returned to the iiultics command level.
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The following examples snow the user creating the unit-code 
file, creating the data base, correcting an erroneous hole in the 
data base, and drawin fo a fence aap. Entries preceeded by "(in)" 
are entered by the user, and entries preceeded by "(out)" show 
the responses by the computer.

CREATING TltE U it'IT-CODE FILE

(in ) qedx
(In ) i
(in ) Kmg
(in ) Kdt
(in ) Jub
(in ) J lit p c
(in ) J LI w
(in ) \£
(in ) w f e n c e_in a p u n i t c ode
(in ) q

ENTERING THE HOLE IKFORJ'AT IOM 
(FIRST TWO HOLES)

(in ) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out) 
(out)

fence

Enter task: (in ) insert

The no of holes is : 0
Do you v.'ant a list of the ids? (y or n): (in ) n

Another record? (y or n): (in ) y

Insert hole id (<= 8 chars) or end to exit: (in ) holel 
id is: holel . OK? (y or n): (in ) y

Insert surface elevation: (in ) 5000
Insert latitude in deg, niin, and sec: (in ) 35 0 0
Insert longitude in d e g, n i n and sec: (in ) 107 0 0
id: holel elevation: 5000.00

latitude 3 5 d e g 0 n i n 0.0 s e c
longitude 10 7 d e g 0 u i n 0.0 s e c

Are these values OK? (y or n): (in ) y

Insert top unit code 
Insert unit depth to top

: (in ) Km: 
: (in ) 200

K lu g 200.00 01C ? (y o r n ) : ( i n ) y



(ou t ) 
(out ) 
(out) 
(out )
( ou
( ou
( ou
( ou
( ou
( ou

t )
t )
t )
t )
t )
t )

(out)
( ou
(ou
(ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( o u
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou
( ou

t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t)
t )
t )
t )
t )
t )
t )
t)
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t )
t)
t )
t )

Insert
Insert

Kdt

Ins e rt
Insert

Jmb

Ins
Ins

next 
unit

next
uni t

lower 
d e p t h

300.

1 o w
dep

er
th

400.

e
e
rt
rt

next
unit

J m p c

Ins e
In se

Jmw

rt
rt

next
unit

low
dep

er
th

600.

lowe r
dep th

700.

Insert
Ins

Do

X * X

id :

lat

e rt

you

X X X

i

next
base

w a n t

A- x x x x x

ho lei

lower
of

to

ft x x

uni 
to

00

un i
to

00

uni
to

00

uni
to

00

un i
1 o w e s t

r e v i e w

X X X X X X

t code
t O J)

OK? (y

t cod
top

OK?

e

(y

t code
top

OK? (y

t code
top

OK?

t Cod

unit

this

X X * ft *

(y

e
in e a

: (in ) Kdt 
: (in ) 300

orn): (in)y

: (in ) J n b
: (in ) 400

orri): (in ) y

: (in ) Jrapc
: (in ) 600

orn): ( i n ) y

: (in ) J r,i w
: (in ) 700

orn): ( i n ) y

: (in ) Tl)
s u r e d : (in ) 1100

hole? (y or n): (in ) y

X X X X

ele va t i on :
d

tude
longitude

Kng
Kdt
Jmb
J 1A p

J lii W

XXX

Is

Ano

Ins
id

1
t 0))

 )

eg
35
07
d

00
300

c

x

t

t

e

4 00
600

XX X X X X X X

7
-A- ft X

his record

lie

rt
is :

Insert
In se
Ins
id:

e
rt
r t

r record?

hole
hole

id
2

surf ace
lati t
1 u n g i

hole2

ude
tud

00
XX

ok

e p t h
.0
.0
.0
.0
.0
xxxx

? (y

(y or

«= 6
» OK

uii n
0
0
ba

1
x ft ?'c x x

or n

n):

chars
? (y

elevation:
i

e
e

n d e g , i,i i
in d e g , a i
leva

latitude

Are
1 on gi tude
these va lues OK?

t i o n :

se d
300 .
400.
600.
700.
100.
A .L, J- J» 
*» *V (<* *\

) :

(i

) or
or n

(i
ri, a

;'c x ?'c ft x x ft ft x ft

5000.00
sec
0.0
0.0
ep th
0
0
0
0
0
X X X X X X X X X X

( in ) y

n ) y

end to exit: (in ) hole 2
): (in ) y

n ) 4 5 0 0
n d sec: (in ) 35 20 0

n and sec: (in ) 107 45 0

35 det,
107 d
(y or

e f /
n):

4500.0 0
20 i.iin 0.0 sec
45 n i n 0.0 sec

( in ) y
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(out) Insert topun it code : (in ) K d t
(out) Insert unit depth to top : (in ) 200
(out)
(out) Kdt 200.DO OK? (y or n): (in ) y
(out)
(out) Insert next lower unit code : (in ) Jnpc
(out) Insert unit depth to top : (in ) 400
(out)
(out)Jiapc 400.00 0 K ? (y o r n) : ( i n ) y
(out)
(out) Insert next lower unit code : (in ) Jnw
(out) Insert unit depth to top : (in) 500
(out)
(out) Jaw 500.00 OK? (y or n): (in ) y
(out)
(out) Insert next lower unit code : (in ) TD
(out) Insert base of lowest unit measured : (in ) ti 0 0
(out)
(out) Do you want to review this hole? (y or n): (in ) y
(out)
(out) x x x x x x x x x x x x x x x x x x x A x x x x x x x x x x x x x x x x x x x x

(out) id: Iiole2 elevation: 4500.00
(out) d e g i.i i n sec
(out)latitude 35 20 O.U
(out) longitude 107 45 0.0
(out) top cepth base dep tli
(out) Kdt 200.0 400.0
(out) Jnpc 400.U 500.0
(out) Jaw 500.0 oOO.O
(out) x x x x x x x x x x x x x x x x x x x x x x A x x x x x x x x x >V x x x x x x x

(out)
(out) Is this record ok? (y or n): (in ) y
(out)
(out) Another record? (y or n): (in ) n
(out)
(out) Enter task: (in ) quit

i-;;,'Tfc.;ii:ic THE ERKOULOUS HOLE 3
( I," 0 T1 C L OPE li A T 0 i; E R110 R S )

(in ) f ence
(out)
(out) Enter task: (in ) inert
(out)
(out) You riust enter insert, delete, show, print, draw, or quit
(out) Enter task: (in ) insert
(out)
(out) The no oi holes is: 2
(out) Do you want a list of the ids? (y or n): (in ) y
(out)
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(out) ho lei hole 2
(out) A not tier record? (y or n): (in ) y
(out)
(out) Insert hole id (<= o chars) or end to exit: (in ) holel
(out) id is: holel . UK? (y or n): (in ) y
(out)
(out) Duplicate id.
(out) Insert hole id (<= o chars) or end to exit: (in ) hole3
(out) id is: h o1e 3 . OK? (y or n): (in ) y
(out)
(out) Insert surface elevation: (in ) U
(out) Insert latitude in deg, uin, and sec: (in ) U U 0
(out) Insert longitude in deg,uin and sec: (in ) U 0 U
(out) id: hole 3 elevation: U.OO
(out) latitude 0 d e ̂  U in i n 0.0 sec
(out) longitude 0 d e g 0 in i n 0. 0 s e c
(out) Are these values OK? (y or n): (in ) n
(out)
(out) Insert surface elevation: (in ) 5300
(out) Insert latitude in deg, ain, and see: (in ) 35 55 0
(out) Insert longitude in d e g , m i n and sec: (in ) 107 10 0
(out) id: hole3 elevation: 5300.00
(out) latitude 3 5 d e g 5 5 m i n 0.0 s e c
(out) longitude 1 0 7 d e g 1 0 in i n 0 . 0 s e c
(out) Are these values OK? (y or n): (in ) y
(out)
(out) Insert Lop unit code : (in ) Kin g
(out) Insert unit deptii to top : (in ) 400
(out)
(out) Khig 400.00 OK? (y or n): (in ) y
(out )
(out) Insert next lower unit code : (in ) Kelt
(out) Insert unit depth to top : (in ) 500
(out)
(out) Kdt 500.00 OK? (y or n): (in ) y
(out)
(out) Insert next lover unit code :(in) Kug
(out)
(out) New unit code not below than last one.
(out) Last valid unit entered was : Kdt
(out) Insert next lower unit code : (in ) Jaipc
(out) Insert unit depth to top : (in ) 0
(out)
(out) Jmpc 0.00 OK?(yorn): (in ) y
(out)
(out) The new unit is not deeper t h a ri the last one.
(out) Enter the correct depth for this unit.
(out) Insert next lower unit code : (in ) J up c
(out) Insert unit depth to top : (in ) 700
(out)
(out) Jutpc 700.00 OK? (y or n): (in ) y
(out)
(out) Insert next lower unit code : (in ) ID
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o'>t?d

(3 no)
:j j n s u T ( u T ) :  >{ s T? :j j o 3 u g ( 3 n o )

OHO)
OOU9J ( II T)

5 T n b ( u T) :^rst?q j o 3 u 3 ( 3 n o )
(:jno)

u ( UT) :(u ao A") iojoq jaqqouy (:jno)
(:jno)

( UT) : ( u ao A) £3-[oq sjip o^ajop 03 :JUT?^ no A ory (3 no)
(:jno)

>f if. if. >f. if. if. if if. if if >f. if. y. if if. if if, Y- s,« v- if. if ^ if. if. if. if. if if. if if- if if if. if. if if if if if ( ^ n ° )

0*0 O'OOZ oduip (3 no)
n-OOZ 0*005 3P>' (lno)
O'OOg 0*001? ^n>T (5 no)

i| ^ d o n o s i? q q q d a p d o 3 ( 3 n o )
0*0 OT ZOT opnqj'iuoi (q no)
0*0 eg gr opnqTqi?i(3no)
o o s u T n o o p ( 3 n o )

¥ -Y- -',< V if ^f. if if if. if if if. ifn °

(quo) 
( UT) :(u jo ^) £ o i o \\ sTiiq /AOTAOJ oq 3"^TT noX p f n o ;i (qno)

X ( u T ) :(u jo A) £ }l 0 * C ° I ° U :ST PI (^n0) 
UT) :qjxo 03 puo jo (sji?qo o =>) py 070 q qjosuj (qno)

( UT) :(u jo A) £310q aaqqouy (3 no)
(qno) 

o 3 9  [ 3 p ( UT) : >[ s B 3 j 9 3 u n (qno)

DOU9J ( UT)

(r noii)

3 T n b ( u T ) : >f s F 3 j D 3 u ^ ( q n o )
(3 no)

u ( u T) : (u jo /() ^pjoooj J3T{qouv (^n0)
(qno)

X ( u T) :(u jo A) ^o pjoooj 5Ti|3 sj (rjno)
(3 no)

u ( UT) :(u jo A) ioioif sjqq nojA3J 03 quun noX OQ (qno)
(qno) 

0 ( UT) : pojnsuan qjun qssAOj jo osi?q qjasuj (qno)



(ou t )
(out)
(out)
( ou t )
(ou t )
( ou t )
(out)
(out )
(out)
(out)
( ou t )
(out)
( out )
( ou t )
(ou t )
(ou t )
(ou t )
(out)
(out)
(out)
(ou t )
(out)
( ou t )
(out)
(ou t )
(out )
(out )
(ou t )
(out)
(out)
(ou t )
(out)
( out )
(ou t )
(ou t )
(out)
(out)
(out )
(ou t )
(out)
( out )
(out )
(out)
(ou t )
(out )
(out)
(ou t )
(out)
(ou t )
(out)
( out )
(out)

The no of holes is:
i; o you want a list of the

A n o t ii e r record? ( y or n ) :

Insert hole id ( <= o chars
id is: h o 1 e 3 . OK? ( y

Insert surface elevation:

/.
ids? (y or n): (in ) n

(in ) y

) or end to exit: (in ) hole3
or n): (in ) y

(in ) 5300
Insert latitude in d e g , i.t i n , and sec: (in ) 35 55 0
Insert longitude in d e g , ia i
id: hole3 elevation:

latitude 35cl

n and sec: (in ) 107 10 0
5300.00

eg 5 5 m i n 0 . () s e c
longitude 1 0 7 d e g 1 0 in i n 0 . 0 s e c

Are these values OK? (y or

Insert top unit code
Insert unit depth to top

Kr.i & 400.00 0 K ?

Insert next lower unit cod
Insert unit depth to top

Kelt 500.00 OK?

n ) : (in ) y

: (in ) Kin g
: (in ) 400

( y or n ) : (in ) y

e : (in ) Kelt
: (in ) 500

( y o r n ) : ( i n ) y

Insert next 1 o v; e r unit code : (in ) J r.i p c
Insert unit depth to top

Jape 7 U 0 . 0 U OK?

insert next lover unit cod
Insert base of lowest unit

D o you v: a n t to r e v i e v; this

*c y\ *c "K 7C *$ 7C TC ^\ f\ <v *\ *v *c «H> ?V *?c ^c *nT /% 7v y-c T? *c /c TC

id: hole3 elevation:
deg in in

latitude 35 55
longitude 107 10

top dep t Ii ba
Kug 400.0
Kelt 500.U
Jape 700.0

: (in ) 700

(y or n): (in ) y

e : (in ) TD
ui e a s u r e d : (in ) o 5 0

hole? ( y or ri ) : (in ) y

*********** ***

5300.00
sec
0. G
0. 0

s e d e p 1 1 1
5 0 0 . 0
700.0
850.0

X * * * * * n * * * * * x * * & A rt 5*« -k  >'( A A it  >'» * * 5» * Vf >'; -A* -A- * « it ~k -Jt -k it

Is tliis record ok? (y or n

Another recora? (y or n):

writer task: (in ) quit

) : (in ) y

(in ) n
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(in ) fence
(out)
(out) Enter task: (in ) draw
(out)
(out) Insert your baud rate (ch/sec) for the Tektronix 4014:
(in ) 120
(out)
(out) Insert x and y page dimensions in inches, (in ) 10 7.5
(out)
(out) xpa ge = 10.0 y pa ,'3 e = 7.5 OK? (y or n ) ( in ) y
(out)
(out) Insert hole id (<= 8 chars) or end to exit: (in ) holel
(out) id is: Uolel . OK? (y or n): (in ) y
(out)
(out) Insert hole id (<= o chars) or end to exit: (in ) hole2
(out) id is: hole 2 . OK? (y or n): (in ) y
(out)
(out) Insert hole id (<= o chars) or end to exit: (in ) holc3
(out) id is: hole3 . OiC? (y or ri): (in ) y
(out)
(out) Insert hole id «= o chars) or end to exit: (in ) end
(out)
(out) The r e f e r e nc e datum can be:
(out) 1) elevation
(out) 2) the top of a unit present in all selected holes
(out) 3) the hase of a unit present in all selected holes
(out)
(out) Insert 1, 2 , 3, or 4 to exit: (in ) 1
(out)
(out) Insert title (<32 char) followed by $.
(out) IJultiple v;ord titles uust be enclosed in quotes:
(in ) "example fence uap li?"

& ?'« X it /'« * it p 1 (j|J j> £ I y\ p p]£ ̂  Jj_ Cj {1 £ j; £ j'c >'« * X * * * * -k * & * >V

(out) The reference datum can be:
(out) 1) elevation
(out) 2) the top of a unit present in all selected holes
(out) 3) the base of a unit present in all selected holes
(out)
(out) Insert 1, 2, 3, or 4 to exit: (in ) 2
(out)
(out) The units connon to all holes are:
(out) tvciL Jmpc
(out) Insert one of these codes: (in ) tCd t
(out)
(out) Insert title (<32 char) followed by $.
(out) Multiple word titles must be enclosed in quotes:
(in ) "example fence uap 2$"
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* * * * * * * * * * £  i G u ;; £ 2 A P P E AK. S i 1L R E * * * * * * * * * * * * *

(out) The reference d at u n can be:
(out) 1) elevation
(out) 2) the top of a unit present in all selected holes
(out) 3) the base of a unit present in all selected holes
(out)
(out) Insert 1, 2, 3, or 4 to exit: (in ) 4
(out)
(out) Enter task: (in ) quit
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ANNOTATED PROGRAM LISTIKG

The subroutine nesting chart in Table 2 shows the order of 
subroutine calls within the FE2JCE system. Coanients within the 
p r o g r a r.i s are proceeded, by / * and followed by * / .

01 fence 
02 exist 
02 pltcde 
U 2 c1e a r_sy s i n 
02 inserter

03 insert_control 04 flag"" 

04 c h a r_i d 
04 p a £ e
04 uni t__con t rol 

05 decode __u nit 
05 unit

04 show__f ence__da t 
03 y e s n o 

02 reMove hole 
03 exist" 
0 3 yes no 
03 char__id 
03 show fence_dat 

02 display_hole 
03 ye sno 
03 char_id 
03 di splay__hole 

02 list_holes
03 dp3

02 dr aw _f ence 
03 plotinfo

04 clear__sysin 
03 r e a d_po s t s 

0 4 c 1 e a r__s y s i n 
04 char id

03 get_delx 
03 fence _w ire 

04 select _ref
05 clear_sysin 

04 ge t_da tui.i
05 c1e a r_s y s i n 

0 3 in a k p i c 
04 a s r 
04 s t r 11:1 a p 
U 4 line 
04 ;.i a k lab

05 uakla bp11 
06 height 
0 6 in e s s a g 

04 hole lab
05 maklabplt 

06 height 
0 6 lu e s s a g 

04 boreline
05 line 

04 d r a w y a x f 
05 height 

05 yintax 
0 5 y g r a x s 

04 stopit
05 endp1 

04 d s r 
03 y e s n o

Table 2. Subroutine Nesting Chart
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* x X -k -k A x -A- * x x * -A- * * * x -A- * x X x 'A- x & -A- -A ;'< x sV X it X X x A x x x x x x x & A- & x x x x x x x x x x x x x x x x X X X 

x x x x x x x x A x x x x x x x x x x x x x x x x x x x x x x x :V x x x x x x x x x x x x x x x x x x x ;'« x x x ^t A A A X A A A A

b ore line.pi 1

bureliue: proc ( p o s 12 , x, fniin, s c 1) ;
/* procedure Lo draw a line f ro:i the top of the hole

to t h e base with t i c i; marks at contacts * / 
% i n c 1 u it e p o s t 2 ; 
del i fixed bin;
ucl (x, fuin, scl, xlp (2), yip (2), ytop) float bin; 
del line entry options (variable); 
/* find the index of the top unit present */

1=1;
do while (unit (i).unit_present = "U"b);

i = i-rl ; 
end; 

/* draw the top tick narks */
ytop = scl* (unit ( i ) . t op pi t -f ui n ) -i-1 . ; 
xlp (1 ) = x -.05; 
xlp ( 2 ) = x-f . U5 , 
yip (1) = ytop; 
yip (2) = yip (1), 
call line (xlp, yip, 2, 0);

/x f or the units present, draw t lie tick marks at the 
lower contact */

do i = 1 to 15;
if unit (i).unit_present = "l"b then do;

yip ( 1 ) = s c~l * (unit ( i ) . b a s p 11 - f rui n ) -t-1 . ; 
yip (2) = yip (1); 
call line (xlp, yip, 2, 0) ; 

end ; 
e nd ;

/* draw the vertical line through the hole */ 
xlp (1) = x; 
xlp (2) = x; 
yip (1) = ytop; 
call line (xlp, yip, 2, 0); 

end;

«  V\ 7f Vv Vf X /C *C 5C 5C 5» /\ rfC 5» *% « £ *C 5C 5C V? 3v y» 5C 5£ 7C 5V Tf Vf VC /C 5? /» ^C /? VC 5C 5C X "ft /C ?C "*\ *C 7C <? V* #C VC V* VC VC 5\ 5\ iv <C VC * * 3% VC V» 3C

x x x * x -A- x A x A x v'c x A * A -A- x * x x x w A x A x w x ?'c x ?V x x x >'c * * * -A- x x X A x A -A -A- x A x >V ;'c x x x >'c A -A * x
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char id.pi 1

char__id: proc ( char i din);
/* procedure to get an 8 or less character key from

the user. a value of "end" causes inraediate return */ 
del (sysin, sysprint)file; 
del charidin char (o); 
del ans char (1);

do while (ans ~= "y" ii chariain ~ = "end"); 
put skip list
("Insert hole id (<= o chars) or end to exit: "); 
get list (charidin); 
if charidin ~= "end" then do; 

/* verify tlie input to be correct */
put edit ("id is: ", charidin,

". OK? (y or n): ") 
(a (o ) , a (o ) , a ( 1 o ) ) ; 

cj e t list (ans); 
end ; 

end ; 
end :

x x -A- * x x x x x -A- x vV >'c x x x x x x x x * x x -A- x "A- -A- -A-:'« x x * -A- x x x x x x -A- * x x x sV x -A x x * * * A * * x * x >'t 

>V x x x x x * ;'« x x x x ̂  :V }'c :'r -A- x ;'j Vc v'c x x x ̂  x >V A >"< >'c ?'c ?V sV A * * * x * * A x Vc >V ;'s sV A >V A :V "A- x A -A * -A- A -A- * >'«

clear sysin.pll

clear_sysin: proc;
/* system dependent routine to clear thie input

stream after an entry */ 
del (sysin, sysprint)file; 
del cli char ( 1 ) ;
del (record, transiait)condition, 
del io entry options (variable);

on transmit (sysin) be gi n; 
close file (sysin); 
call io ("detach", "sysin");
call io ("attach", "sysin", "syn__", " use r _i np u t " ) ; 
go to f irii ; 

end ; 
on record (sysin) ^,0 to next char;

pa-e



call io ("detach", "sysin");
call io ("attach", "sysin", "record_stream_",

"use r_input");
open file (sysin) sequential input; 

next__char: do while ("l"b),
read file (sysin) into (ch); 

end ; 
f i ii i : end;

J- Jf  '* »'- »t, JU 4- -'- -,'. -.',* ^f J- ^.. J* ..L J~ Jf J- »'- -U .U JU .A. .U A ..L. JL JL. O. .A. -I* -'- ^ _!,. hr. a. .V *V ^U .'- J^ JL. ^f. Kl-. ..1- .t. .L. «,U >L J~ 4. «). U.
4V 4* /» 4-» 4^ f* f\ f\ J\ 4V 7^ 4V 4\ 4\ A 4V 4\ 7\ 4V 4v 4"» 4\ 4V «\ 4\ *S 4^ 4V 4\ 4V 4V ft »V 4V 4V 4\ 4t 4V 4> 4* 4> 4V 4V 4V 4V 7* 4V 4V 4V 4% 4% 4V 4V

x x x j': s'c x x >% >V v't iV ;'c w X X w ;'c ;V A & & >V x X x >V vc x ;'c s'c :'< s'c x  >'< x x A x x ̂  x x -A x -fe x x >'< 5*c :'? x ;'c w x x x >': x x x x x sV x >'e

decode unit.pli

decode unit: proc (unit next code, i);
/" procedure to decoue a four (or less) character input into

the integer index corresponding to its position in the list of 
possible units in a hole */ 

del (sysin, sysprint) file;
del unit __c ode (16) char (4) external static; 
del i fixed bin; 
del unit next code char (4); 
/* check to see of input code was "err" and set an error flat;

to void this input */
start: if un i t__next__code = "err " then do;

i = 0; 
return; 

end ; 
/* check each possible unit co^e for a niatch with the input

code */
loop: do i = 1 to 16; 
/* if a match is found, return with the index i */

if uni t_next__code = unit__code (i) tiien return; 
e n c] loop;

/* if no match is found, print the list of possible codes and 
p r oiap t for proper input. input can be aborted by 
inserting "err" */

put edit ("The code, " , uni t__next__code , 
11 , entered is not allowed.") 
(skip, a (10), a (4), a (23));

put edit ("The allowed codes are:") (skip, a (22)); 
put s k i p; 
i - 1,
do while (i < ib 6< unit_code (i) *= "fla^"); 

put edit (unit_code (i)) (x (1), a (4)); 
i = i -T 1 ;

2U



end ;
put edit ("TD ") (x (1), a (4));
get list (unit_next code);
;ro to start:to start; 

end ,

* sV sV * A A * * sV * * -A * * -A * * A- A -A x sV * * * * * :V * * * 5V 5V * A *

5V 5V 5V 5V sV 5V sV 5V 5V sV 5V 5'c :V * sV iV 5V sV A sV 5V 5V 5V sV * :V & sV 5'c iV 5V 5V sV sV sV 5V /V >V 5V vV :V :V vV 5V vV :V -k i<  it * sV -k sV 5'c 5V 5V & A ;V 5'; :V vV 5V 5V >V

display h o1c . p1 1

di splay__hole : proc;
/* procecure to display a record from the data base */
del (char_id, clear_sys in , shov/_f cnce_da t)

entry options (variaule);
del yesno entry (char (60) varying, char (1)); 
del ( s y s i n , sysprint) file; 
del feuce_dat file, 
del answer char (1); 
del charidin char (u); 
% i n c 1 u d e p o s 11 ;
del (endfile, error, key) condition; 
/* if no record mate lies the key, start over */ 

on key (fence __d at) be g i n ;
put skip list ("^o such hole. Try again."); 
go to gtkcy; 

end ,
open file (fence_dat) keyed sequential update; 

gtkey: answer = "y";
do v,/hile (answer = "y"); 

/* see if uore d i s p1ay s are wanted */
call yesno ("Another hole? (y or n): ", answer); 
if answer = "y" then do; 

/* g e t key a n d d i s play ho1e */
call char__id (charidin);
read file (fence__dat) key (charidin)

into (post);
call s how_f ence__da t (post); 

end , 
e nd ;

fini: close file (fence_dat); 
end ;
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x x x x x x A x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x V* x x x x x x x x x x x x x x x x x 7\ x x x x x x

X X X X f\ X *» 5C X *v 5* *C X X X vi *v X X X 5v X X *C X y^ X X X X 5C X X X X X X X X *v X X X X *C rfv 7C X X *C /v X X X *» X X X !?\ X X X X /» X

ci p 3 . p 1 1

Jp3: proc (keyl, postl, key 2, 
/ }V procedure to write scratch 

three borehole records per 
del (keyl, key 2, key 3) char (u 
del unit_code (16) ciiar (4) e 
del ( n ou t, run o d , i t a p , i , lout 
del (11, 12, 13)fixed bin; 
del (fence_list, scrl, scr2, s 
%inelude postl; 
X i n c 1 u d e p o s t 3 1 ; 
% i n c 1 u d e p o s t 3 2 ; 
% i n c 1 u a e p o s t 3 3 ;
del (linl (30), Iin2 (30), Iiri3 (30)) char (40) varying; 
del endfile condition; 
del ( u a x , ui o d ) b u i 11 i n ;

on endfile (scrl)

po s t 2 , ke y3, p o s t 3, nout, muo d) ; 
files to a11o u printing 
r o v.' of output " /

xternal static;
, i iii o d ) fixed bin;

cr3) file;

/* write the

on endfile ( s e r 2 ) ,u o 
on endfile ( s c r 3 ) ^o 

define hole record default 
do i t LI p = 1 to 30;

linl (itmp) = " 
Iiri2 (itmp) = " 
Iin3 (itmp) = " 

end ;
if nout >= 1 tli en do 

leftmost record o 
post = postl; 
open file (scrl 
put file (scrl) 
put file (scrl) 

"elevation 
( s k i p , a ( 
f (12, 2)) 

put file (scrl) 
(skip, x ( 

put file (scrl) 
latitude ( 
(skip, a ( 
f (0, 1)); 

put file (scrl) 
1 o n & i t u d e 
(skip, a ( 
f (0, 1));

to 1 a b s c r 2 ; 
to Iabscr3; 
to p u t o ut; 
values */

f three to scratch file scrl */

) s t reairt output;
edit ((40)"*") (skip, a (40));
edit ("id: ", cliarid, 

: " , eleva ti on) 
6), a (8), x (2), a (11),

'edit ("uetf", "min", "sec") 
14), a (3), (2) (x (5), a (3))); 
edit ("latitude", latitude (1), 

2), latitude (3)) 
8), x (3), (2) (f (6, 0), x (2)),

edit ("longitude", longitude (1), 
(2) , longitude (3) ) 
9), x (2), (2) (f (6, 0), x (2)),
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/* print tue unit data only for those units present in the 
hole */

put file (scrl) edit ("top depth", "base depth")
(skip, x (12), a (9), x (3), a (10)); 

do i = 1 to 15;
if unit (i).unit_pres ent = "l"b then do; 

put file (scrl) edit (unit__code (i),
unit (i ) . uri t dp tp , unit (i).untdptb) 
(skip, a (4), x (6), f (9, 1), 
x (3), f (y, 1)); 

end ; 
end ;
put file (scrl) edit ((40)"*") (skip, a (40)); 
put file (scrl) skip; 
close file (scrl); 

end ;
if ii out >= 2 tli en do;

/* write the uidcile record of three to scratch file scr2 */ 
post = p o s t 2;
open file ( s c r 2 ) s t reaia output,
put file (scr2) edit ((40)"*") (skip, a (40)); 
put file (scr2) edit ("id: ", charid, 

"elevation: ", elevation) 
(skip, a ( b ) , a (i> ) , x (2 ) , a (11), 
f (12, 2)); 

put file (scr2) edit ("cleg", "nin" , "sec")
(skip, x (14), a (3), (2) (x (5), a (3))); 

put file (scr2) edit ("latitude", latitude (1), 
latitude (2), latitude (3))
(skip, a (o), x (3), (2) (f ((>, 0), x (2)), 
f ( 0 , 1 ) ) ;

put file (scr2) edit ("longitude", longitude (1), 
longitude (2), longitude (3))
(skip, a (9), x (2), (2) (f (6, 0), x (2)), 
f (0, 1)),

/* print the unit data only for those units present 
i n the nole */

put file (scr2) edit ("top depth", "base depth")
(skip, x (12), a (9), x (3), a (10)); 

do i = 1 to 15;
if unit (i).unit_pres ent = "l"b then do; 

put file (scr2) edit (unit__code (i),
unit (i).untdptp, unit (i).untdptb) 
(skip, a ( 4 ) , x ( 0 ) , f ( ') , 1 ) , 
x (3), f (9, 1)); 

end ; 
end ;
put file (scr2) edit ((40)"*") (skip, a (40)); 
put file (scr2) skip; 
close file (scr2); 

end ;
if nout > = 3 then do; 

/ " write the ri,j,htuost record of three to scratch file scr3 * /
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post = p o s 13 ;
open file (scr3)streau output;
put file (scr3) edit ((40)"*") (skip, a (40)); 
put file (scr3) edit ("id: ", cliarid, 

"elevation: ", elevation) 
(skip, a (6), a (L> ) , x (2), a (11), 
f (12, 2)); 

put file (scr3) edit ("deg", "min", "sec")
(skip, x (14), a (3), (2) (x (5), a (3))); 

put file (scr3) edit ("latitude", latitude (1), 
latitude (2), latitude (3))
(skip, a (o), x (3),, (2) (f (0, 0), x (2)), 
f (0, 1));

put file (scr3) edit ("longitude", longitude (1), 
longitude (2), longitude (3))
(skip, a (9), x (2), (2) (f (6, U), x (2)), 
f (6, 1));

/ * print the unit d a t a only for those units present 
in the hole */

put file (scr3) edit ("top depth", "base depth")
(skip, x (12), a (y), x (3), a (10)); 

do i = 1 to 15;
if unit ( i ) . uni t_p res ent = "l"b tiien do; 

put file (scr3) edit (unit_code (i),
unit (i).untdptp, unit (i).untclptb) 
(skip, a (4), x (6), f (9, 1), 
x (3), f (9, 1)); 

end ; 
end ;
put file (scr3) edit ((40)"*") (skip, a (40)); 
put file (scr3) skip; 
close file (scr3); 

end;
/* c on p i1e output in full 120 character lines */ 
getlin: if nout >= 1 than do;

12 = 1;
13 = 1;
open file (scrl) environment (ctringvalue)

record input title ( " r ecor d_s t reain_ -target 
vfile__ scrl"); ~ ~ 

11 = 1;
/* read the left third of each print line */ 

do while ("l"b) ;
read file (scrl) into (linl (11)); 
11 = lit-1 , 

end ; 
Iabscr2: close file (scrl);

en a ;
/" read the middle third of each print line */ 

if nout > = 2 t hen do;
open file (scr2) environuent (stringvalue)

re cor a input title ( " recor d__s t rean_ -target 
vfile scr2") } ~ ~
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12 = 1;
do while ("l"b);

read file (s c r 2 ) into (1i n 2 (12));
12 = 12-rl; 

end ; 
1 a b s c r 3 : close file (s c r 2 ) ;

end;
/* read the right third of each print line */ 

if nout >= 3 then do;
open file (scr3) environment (stringvalue)

record input title ( " r ecord_s t rea;n _ -target 
vfilc_ scr3") ; ~

13 = 1;
do while ("l"b);

read file (s c r 3 ) into (Iin3 (13));
13 = 13+1; 

end ;
putout: close file (scr3); 

end;
lout = max (11, 12, 13)-1; 
iuod = mod (nmod, 2);

/ -" start a new page after six borehole records iiave 
been 'written * /

if iia o d = 1 t [i e n put file (fence 1 i s t ) page; 
/* write the full lines for three borehole records */ 

else put file (fenc e__i ist) skip (3); 
do i t m p = 2 to lout;

put file (fence__1 ist) skip edit (linl (itup), 
" | ", Iin2 (itnip), " I ", Iin3 (itmp)) 

(a (40), a (3), a (40), a (3), a (4U)); 
end ; 

end ;

* A A A A * A * A A A A A * * * -A * * v'c * 5V A st * * * * A * * * A s'c A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 

A A A A A x A A A A A A A A A v'c A A A A A A A A A A A A A A A A A A A A A 5V A -A A A A 5V A A A A A A A A A A A A A A A A A A A A A

d r a v,r fence, p 11

dr a\v__f ence : proc;
/* hi a in. control prog raid for inakini; a fence map * /
del s y sprint file;
/oiriclude post;
del (ibaud, ihole, idatum) fixed bin;
del (xpage, ypage, tixt (25), f m a x , fmin, range, scale) float bin;
del answer c it a r ( 1 ) ;
del (again, abort, repeat) bit ( 1 ) ;
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del (plotinfo, read__posts, get delx,
select_ref, G&e t_da turn , fencc__wire, 
ma k p i c, yes no ) 
entry options (variable);

/* get plotter number and p a g e size in inches */ 
again = "l"b; 
do while (again );

repeat = "l"b;
call plotinfo ( i b a u a , x p a g e , y p a g e ) ;

/* read the records for the holes to be included */ 
call read__posts (post, ihole, abort); 
if * a b o r t then

/ * calculate the relative distance between successive holes */
call get_delx (post, ihole, xpage, dxt,

abort ) ; 
do while (repeat a "abort);

if "abort ttieri 
/* calculate the adjusted heights of the contacts */

call fence_wire (post, iliole, fuiax,
f Mi n , abort); 

if "abort then do; 
/* calculate the appropriate scale */

range = f ui a x - f n i n ;
if range > 0. tin en do;

scale = (ypage-4.)/ ( f na x-f tain) ; 
/* draw the fence ua p */

call nakpic (post, ihole, fuiax, 
f ui n , scale, dxt, i b au d , 
xi'age, ypage), 

end , 
end ; 
else if "abort then do;

call ye s n o 
("DO you want a not tier datum? (y or n):

answer);
if answer = "n" then repeat = "0"b; 

end ; 
end; 
if "abort then do;

c £i 11 y e s n o 
("Do you want another fence map? (y or n):

answe r);
if answer = "n" then again = "0"b; 

end ; 
else do;

again = "0"b; 
end ; 

end ; 
end ;
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d r a w y a x f . p 1 1

d r a w y a x f : p r o c (fain, f m. a x , y p a g e ) ;
/* procedure to place a relative scale in feet at

the left edge of the fence nap. */ 
del (ypage, f;uin, finax, yorig, yviiax, yax , fhite, zero, one)

f1oa t bin ;
del liund fixed bin; 
del (height, yin tax, ygraxs) entry options (variable);

y o r i g = f in i n ;
y ia a x = f u a x ;
yax = y pag e-4. ;
fhite = . 14 ;
zero = 0. ;
one = 1 . ;
hund = 1CU;
call height (fhite);
call yiutax;
call ygraxs (yorig, "scale", yaax, yax,

"a}> pr oxiuia t e scale^", hund, zero, one);
re turn; 

end;

x x x x x x x x x x x x x x x x x x x x x x x x x x x * » x vV x x x x x x -k x x  :< x x s'c x x ;'c A x x x A x x K x x * ?'c A x x A >'t x

x x x x x * x x x sV s'c x x x x >V x x x #; x * sV x x x A }'« s'c s'c s'c x sV x x s'c * x x x x x x -k sV s'c x s'c x s'c s'c s'c x x x s'c s'c x s'c * x x s'c x x

e x i s t . 11

exist: p r o c ( n a ia e , error);
/* very system dependent routine to check for the existence

of a seguient or directory. no such file returns "0"h,
otherwise returns "l"b "/

del eo i(i_err_ entry options (variable); 
del expand_pa t hnahie_ entry (char ( *) , char (*), char ( *) ,

fixed bin (33)); 
del hcs_$s ta tus_raiuf entry (ciiar (*), char (*), fixed bin (1),

fixed bin (2), fixed bin (24), fixed bin (35)); 
del error table $noentry cxt fixed bin (35);
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del error_tablc_^no_dir ext fixed bin (35) ? 
dci name char (32),

dir char ( 1 Go ) ,
e name char (32),
code fixed bin (35),
type fixed bin (2),
bit__count fixed bin (24),
error bit (35);

call expand_pa thnai,ie_ (name, tlir, ena.'ue, code); 
if (code ~= U) then go to err;

call hcs_9 s t atu s_uiinf (dir, ena;ue, 0, t}7 pe, bit__count,
code ) ; 

if code ~= 0 then do;
if (code = e r r o r__t a b le__^noerit ry ) ?7 |

(code = err o r__t able_$no_cii r) then go to false;
else i- o to err; 

end ;

if (type = 1)| ( ( r. ype = 2)ii (bit_count ~= U)) then 
go to true;

false: error - "U"b, 
go to lini;

error - "l"b; 
go to f i n i ;

err: call cou__err_ (code, "exist");
go to false;

f i u i : return; 
end exi s t;

it * * * * * * * * * * * * -A- * -A- * -A it x x it * A * A it i; i; « it it it it it it it it it it it it if it it it it it it it it it it * ft it it it it it it it it it it

f e n c e . 11

fence: proc;
/ * nain driver for prograi.i to draw s t ra t ig raphic uiaps
del name char (32) in it ( " f e iice_iuap__un i t_code " ) ;
dci unit_coae (16) char (4) external static;
del labplt (15) char (6) external static;
del a n s char (4);
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u c1 i fixed bin, 
del (ok, code) bit (1);
del (exist, clear sysin, inserter, cii splay hole , remove hole, 

dr a v;__f ence , list_holes, ec) 
entry options (variable);

del pitcde entry (char (4), char (6)); 
del endfile condition;
del (sysin, sysprint, fence map unit_code, fence dat ) file ; 

on endfile (fence _na p_u n i t_c ode) go to start; 
ok = "l"b; 

/* check for existence of unit code file */
call exist (name, code);

/* if unit code file doesn't exist, print error message 
and quit */

if code = "0"b then do, 
put skip list

("The unit code file does riot exist."); 
put skip list

("You must create a unit code file before executing fence 
put si-Lip list

("See page 2 of t u e user's m anual for help. 
ok = "0"b; 

end ;
/* if unit_code file exists, read it */ 

else do;
unit_code (16) = "TO"; 
do i = 1 to 15;

unit code (i) = "flag";

.");

");

end ; 
o p e u
do i

file ( f ence__;:iap__urii t_code ) input;
= 1 to 15; ~ ~
get file ( f e n c e_i;i a p__u n i t __c ode) list

(uni t_c ode (i) ) ; 
call pitcde (unit code (i), labpit (i));

start :

end ; 
end ; 
close file (fence in a p unit code);

/ * request taste choice and call appropriate task subroutine 
do while (ok) ;

put skip list ("dnter task: "); 
get list (ans); 
call clear_sysin;
if aris = "inse" then call inserter; 
else if ans = "dele" then call removc_hole; 
else if ans = "show" then call d i spl ay__ho le ; 

ans = "prin" then call list holes;else if 
else if a in = "draw" then call draw fence;

/* if t a s k chosen is to quit, set continuation flag to false * / 
else if aris = "quit" then ok = "U"b;

/* if user input not acceptable, print the acceptable inputs 
and ask again for task choice */

else put skip list 
("You must enter insert, delete, show, print, draw, or quit



enc
end;

A A A A A A A A A A A A 5V A A A A A A A -ft A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
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fence w i r e.p11

fence _w ire: p r o c (post, i h o 1 e , f u a x , ruin, abort),
/* procedure to calculate the heights of the contacts

adjusted for the reference datum selected "/ 
del (sysin, sys print) file; 
/o in elude post;
del (fmax, fuin, uatuin) float bin; 
del (ihole, i, j, i da tun) fixed bin, 
del refaiis char (1); 
del (a^ain, abort) bit (1),
del (select_ref , ^e t_da tuu ) entry options (variable); 
del ( 1:1 i n , iua x ) b u i 1 1 i n ;
/ * select the type of datuia to be used (none, unit top 

or base) */
again = "u"b; 
do \.r iiile ("again); 

again = "l"b; 
call select ref (refans);
if refans = "4" then do; 

abort = "l"b; 
return; 

end ;
if refans = "2" | refans = "3" then 

/* select the unit to be used for ttie level reference */
call k.et_datum (post, ihole, idatuu, again); 

end ;

fiuax = -'J 099^9. , 
f LI i n = - f u a x ;

/ * get the adjustment value for the selected datu:,i */ 
do i = 1 to ihole;

if refans = "1" then datura = post ( i ) . e le va t ion ; 
else if refans = "2" then da tun =

post ( i ) . u n i t ( i d a t u ui ) . u n t d p t ]> ; 
else if refans = "3" then da tun =

post (i).unit ( i da tun ) . unt dp tb ; 
do j = 1 to 16; 

/ * calculate the adjusted heights for units present in posts * /
if post (i).unit (j).unit present = "l"b then



a o ;
post (i).unit (j).top pit =

d a t u u-po s t (i).uait (j ) .u n t d p t p; 
post (i).unit (j).basplt =

d a t u 1.1 - post ( i ) . u n i t ( j ) . u n t d p t b ; 
f 1,1 a x = KL a x

(fmax, post (i).unit (j).top pit); 
fin in = min

(f m i n, post (i).u n i t (j).b a s p11); 
end ; 

end ; 
end ; 

end ;

X X X X X * X X X X X X X J'C X X X 5V X X X X 'A- X X * X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

x x x x x x x x x x x x x x x x x x x x x x x x * x x x x x x x & x x x x x x x x x x x x x x x x x x x x * x * x x x x w x x * x

flag.pi 1

f1a k: p r o c (post);
/ * procedure to initialize all values of a new record to default

values */ 
%include postl; 
del i fixed bin;
/" initialize page values couuon to all units in the hole */ 

charid = "abcdef&h"; 
elevation = -999.; 

/* initialize eacii unit */ 
do i = 1 t o 4 ;

latitude (i) = -999. ; 
longitude (i) = -999.; 

end ; 
do i = 1 to 16;

uni t__p resent (i) = "U"b; 
unit (i).u n t d p t p = -999.; 
unit (i).untdptb = -999.; 
unit (i).top pit = -999.; 
unit (i).basplt = -999.; 

end ; 
end ;

J- Jf ^. jtj J, J. jl. ^ }U jU .'j .^ »>- j'. .'j jU j^ j-j j'. .ij .L j'j jlj ^ ;1- .'. .1. »L

x sV >'c >'c x x ;'< x x x x x i'« >'< x x x A s'c x x x x x x Vc 7* x x x x >'c x x x j'c j'e >'« x x i'; w x x A x ;V x x x x x x x x >'c x x x x x x ?V A x
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get d a I u m . p 11

get datum: proc (post, ihole, i da turn, again);
/ * program to choose the unit to be used as the levei reference

d a t u in * /
del (ihole, i d a t u m , n k o d a t u u , k o u a t u ni (16), i , j ) fixed bin; 
del codin char (4);
del unit__code (16) char (4) external static; 
del (Idatuu (16), again) bit (1); 
% include post;
del clear_sysin entry options (variable); 
del (sysin, sysprint) file;
/* see v.'hich units are present in all the posts * / 

n k o d a t u m = 0 ; 
do i = 1 to 15;

Idatuu (i) = "l"b; 
do j - 1 to i hole;

Ida turn (i) = Ida tun (i) &
post (j).unit (i).uni t_present; 

end ;
/" save the list of unit indices present in all posts 

and also the number of such units */
if 1datum (i) = "l"b then begin; 

nko da turn = nkoda tum-f 1 ; 
kodatuia (nkodatum) = i; 

en d ; 
ena ;

/* case for which no unit is present in all holes */ 
knot: if nkodatum = 0 then begin;
/* print message that there are no acceptable units and set flag 

to indicate that the reference datum must be selected again * 
put edit

("There are no units common to all holes. 11 ) 
(skip, a (3S)); 

again = "0"b; 
e n d ;

/* case for which there is at least on unit present in 
all posts */

else b e g i n; 
/* print the list of acceptable units */

put edit ("The units common to all holes are: 11 , 
(unit_code (i-co datum (i)) 
do i = 1 to nkodatum)) 
(skip, a (34), skip, (10) (a (4))); 

put edit ("Insert one of these codes: ")
(skip, a (23) ),

/ * get unit code for reference datum unit and ciieck to see that 
it is an acceptable unit */
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get list (c o a i n); 
call clear_sysin; 
do i = 1 to n k o d a t u M ;

if codin = unit_code (kodatuu (i)) then 
be-in;
i d a t u ;,i = k o d a t u ui ( i ) ; 
again = "l n b; 
return; 

en d ; 
end ; 
put edit ("You misspelled the code. Try a^a

(skip, a (35)); 
g,o to knot; 

end ; 
end;

* * * ****** * * * * * * * ****** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * ***** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

& e t d e 1 x . p 1 1

;.', et_delx: proc (post, ihole, xpage, dxt , abort);
/* procedure to calculate the relative distance between

successive posts in plot inches */ 
% i 11 c 1 u d e post; 
del (iliole, i,) fixed bin; 
del (dxt (25), sum, x p a g e ) float bin; 
del abort bit (1); 
del sqrt builtin;

suia = 0 . ; 
dxt (1) = U. ; 

/* accumulate s u u of all distances * /
do i = 2 to i iio le ;

/* calculate the distance using latitude and longitude as if 
they were cartesian coordinates * /

dxt (i) = sqrt ((post (i).latitude (4)- 
post (i-1).latitude (4))**2 
-r (post (i).longitude (4 ) - 
post (i-1).longitude (4 ) ) **2 ) ; 

sun = s u in-r d x t ( i ) ; 
end ,

/* scale the distances so that the x axis with be three 
inches less than the pa.y,e size */ 

do i = 2 to ihole;
dxL (i) = ( xpaj-,e-3 . ) *dxt ( i ) / s iiu ;
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end j 

e nd ;

* A * A A x A A A A A A A A A A A A A A A A A A A A A A -A A A A A A A A A A A X A A A A A A A A A x x A x x w j1: x x x >": ;V x x x x 

x  ;< sV * x x x x x x x K x x x x x x x x >'c x >'c x -A- x x x x x x x x x x >V x x x x x x x x x x x x x x x x x >'c x x A A 5^ A A A A A A

ho le la b . pi 1

hole lab: proc (x, id, jj);
/ * procedure to plot the hole id (G characters or less) */
del id char ( ( > ) ;
del ( x, h t, x p, y p)f1o a t bin;
del j j fixed bin;
del in o d b u i 11 i n ,
del u a id a b p11 entry options (variable);
/* set height in inches */

lit = . 1 4 i 
/* start the laoel as if it v/ere always d characters Ion;.; */

xp = x-3. j *ht;
/ * calculcite vertical location to alternate between two levels to 

help avoid overprinting */
yp = .4-uod (jj, 3)« (ht+.U3);
call n a k 1 a b p 11 ( x p , y p , id, o , lit); 

end ;

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

insert control.pll

inser t__cont rol : proc (eh a rid in, post, hole__ok, abort);
/* procedure to control the input of data for one record */
del (flag, char__id, pagin, uni t__cont rol , show___f enec_da t ,

clear_sysin)
entry options (variable);

del yesno entry (char (0U) varying, char (1)); 
del (sysin, sy sprint, ferice_dat) file; 
del charidin char (o);
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del answer char (1) 5 
^include p o s 11 ;
del (abort, holc_ok, insert_ok) bit (1); 
del key condition;
/ * condition to allow insertion only if no record presently in 

the data base lias the sai.ie key * / 
on Key (fence_dat) begin; 

insert_ok = "l"b; 
go to ins; 

e n d ;
/* initialize all values for the record */ 

holc_ok = "0"b; 
do while (~hole__ok);

insert__ok = "0"b; 
call flag (post);

/* get the key for the recoru to be inserted */ 
call char_id (cliaridin); 
post.charid = chariuin, 
if charidin ~ = "end" then do;

/* check to insure that the key has not been used yet */
read file ( f c n c e d at) key (cliaridin)

into (post);
put skip list ("Duplicate id."); 

/* get page header information */ 
ins: d o w h i 1 e (i n s e r t o k ) ;

ins er t__ok = "U"b ; 
call pagin (post), 

/* get inf or 1,1 a t ion for all units */
call un it__cont rol (post, abort);

/* abort pro gran run on error return uith hole informat ion */
if "abort then do;

call yes no
("bo you want to review this hole? (y or n): ", answer);

if answer = "y" tiien
call show_fence_dat (post); 

call y e s n o
("is this record ok? (y or n): ", answer); 

if answer = "y" then

end ; 
end ; 

end ; 
else do;

hole_ok = "l"b 
abort = "l"b; 

end , 
e n d ; 

end;
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inserter.pi 1

inserter: proc;
/* driver for inserting data for a hole into the data base */
del insert _coritrol entry options (variable);
del exist entry options (variable);
del yes no entry (char (GO) varying, char (1));
del (sysin, sys print) file;
del fence__dat file;
del answer char (1);
del c h a r i d i ri c i i a r ( o ) ,
del (re c__c n t , i ) fixed bin;
del charidout (10UU) character (o);
/o in elude postl;
del (abort, next__ok, hole__ok, coce) bit (1);
del naiae char (32) in it (" fence _cia t" );
del (endfile, error, key) condition;
/* open the data file, count the nun her of records and save

tiie keys * /
I'k file opening to define the input file the first time around 

on error ^o to closeout; 
call exist (name, code), 
if "code then do;

open file (fence dat) keyed sequential update; 
write file (fence_dat) key 

froia (charidin) 
from (post);

delete file (fence _d at) key (cttariclin); 
close file (fence _d at); 

end ; 
start: re c__c n t = 0 ;

open file (fence_dat) keyed sequential input; 
on endfile (fence_dat) go to counted; 
do while (" 1"b ) ; ~ 

abort = "0"b; 
read file (fence_dat) key to (charidin)

into (post); 
r e c__c n t = r e c_ c n t -r 1 ; 
char id out (rec__cnt) = charidin; 

end ;
/ x print the nui.iber of holes and, if requested, the list 

of keys */
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counted: put edit ("The no of holes is: ", rec__cnt)
(skip, a(21), f(o)); 

call y e s no
("bo you want a list of the ids? (y or ri ) : ", answer); 
if answer = "y" then

put edit ((charidout (i) do i = 1 to rec__crit)) 
(skip, (10) (a (ii), x (2))); 

close file (fence dut); 
open file (fence dat) keyed update;

/" see whether another hole is to be inserted */ 
next__ok = " 1 " b ; 
do Vv'hile (next__ok);

call yes no ("Another record? (y or n): ", answer); 
if answer = "y" then do; 

/* get the information for a new record * /
call insert_control (charidin, post, hole_ok,

abort);
ctiaridin = post.charid; 
if hole ok u ~abort then 

/* write the record into the data base */
write file (fencc_dat) keyfroin

(charidin) froi.i (post); 
end;
else next_ok = "U"b; 

end ;
closeout: close file ( f ence__ua t ) ; 

end ;

?'< x x x x x x x x  it s'c x x >t :'c A >'< -k >'< :V ;V >'c v'i ^ 5'i >i s'c x it ~k v: :'c /» vc j'« >'c si v^ j'c it >'; :'< v'c st ;'« it y< K st ^c A >V

1 i n e . p 1 1

line: proc (x, y, n, i);
/" procedure to draw a line frou x(l),y(l) 

to x(2),y(2) w'iiere the coordinates are in 
plot inches */

del (x (2), y (2)) float bin, 
del (n, i) fixed bin;
del curve entry options (variable); 

call curve (x, y, u, i); 
return ; 

end ;
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A A A A A A A A * * * A A -A- £ A ;'c A A A A A A A x A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A :': :V A A A A 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

list hole s.pi 1

list holes: p r o c ;
/* procedure ccntroling t lie printer output of the whole

data base */
del (kceyl, key2, key3) char (L5) ; 
del (11 out, nuoci) fixed bin; 
del uore__ok bit (1); 
del (fence_dat, f ence__li s t ) file; 
% i n c 1 u d e p o s t 3 1 ; 
/^include post32; 
/o include p o s 13 3 ;
del d p 3 entry options (variable); 
del endfile condition;
/* at end of file, set loop fla& and r.iai:e last 

call to v^rite the to output file * / 
on endfile (fence dat) be^in; 

aurc ok = "(j"b; 
go to v r t; 

end ;
open file (fence_dat) keyed sequential input; 
MOTe_ok = "1"b;

/ * read t lie records three at a tine and 
then v.rite to output file * / 

ni.iod = 0,
do while ( D o r e __o k ) ; 

n out = (J ;
read file (fence _d at) keyto (keyl) into (postl); 
n o u t = 1 ;
read file (fence _d at) keyto (key 2) into (p o s t 2 ) ; 
n o u t = 2 ;
read file (fence_uat) keyto (key 3) into (post3); 
no u t = 3 ; 

/ * incr eueiit counter for printing on top of pa^e
or b o 11 o ;;i of page */ 

wrt : nnod = nraod-rl ;
if nout > U then do;

call dp 3 (keyl, postl, k e y 2, p o s t 2, key 3,
post3, nout, niiod); 

end ; 
en d ; 

/* close files */
close file (fence dat); 
close file ( f ence__l i s t ) ; 

end;



A A sV * A A X * A A A * * A A A A A A A * A * A A A A * A A 5V A * A A :% A A A A A * 5'? * A A A A :t * * * A * A * * -A A A A A A A A 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

uakla b . pi 1

uaklab: proc (post 2, x, fuin, scl, la bine in);
/ * procedure to place labels for units */
/o i ri c 1 u il e p o s t 2 ;
del (x, xp, yp, y 1 , y u, scl, lit, fiuin)float bin;
del i fixed bin;
del labuiei.) (16) bit (1);
del uiaklabplt entry options (variable);
del labplt (15) char (6) external static,

do i = 1 to 15;
/ * next line is just a trial to see of notation is better 

when included for all units present in every hole */
la bin cm = "0"b; 

/* set initial character height to .14 inches * I
lit = . 14 ;

/" if the unit is present and has not already been labeled by a 
connecting hole to the left, uake the label */ 

if unit ( i ) . un i t__presen t = "l"b u 
la bine 1,1 (i) ^ "0"b then do; 
y u = scl" (unit ( i ) . t o p p 11 - f LI i ri ) -f 1 . ; 
y 1 = scl" (unit ( i ) . b a s p 11 - f n i n ) -r 1 . ;

/* if the thickness of the unit at the present hole is less 
than the default character height, calculate a height 
that can be plotted with the unit thickness */

if yu-yl < tit then ht = yu-yl ; 
xp = x-ht*2.5; 
yp = (yl+yu-ht) /2. ; 

/* plot the label */
call maklabplt (xp, yp, labplt (i), 6, ht); 
la blue .a (i) = "l"b; 

end ; 
/* These couuaands will change the annotation so that

unit labels are not drawn if there is a label for that
unit on a previously drawn post
else if unit (i) .untdptb <= unit (i).untdptp
then la bmem (i) = "0"b;
*/

e nd ; 
end ;

A A A A A A A A A A A A A A A A A A ;'? A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
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>C X *C 7C X" 5> X~ *? *T }? X *C X 5C *C V\ *i» rt X 7C X" *C 7* X" 2C X" «C X* X" X" /C i\ X "\ X /? 7C X VC V? *-C ^» ?\ X 5£ 5-C X* .-C 5-» V* X X* 5C 2v *v X X" }? J\

makla bp11.p11

r.i a k 1 a b p 11 : p r o c ( x c , y c , lab, nchar, lit);
/ * procedure to interface to ci i s s p 1 a package for message

plotting */
del ( x c , yc, lit) float bin; 
del nchar fixed bin; 
del lab char (0); 
del (Lies sag, height) entry options (variable),

call height (ht);
call riessag (lab, nchar, xc, yc);
return, 

end :

A -A- A * * s'c s'; -A- 5*c * * * * * -A * * A * * j1? * * ;'c * * * >V * * A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

VC "ir\ ^\ *C /C 5* X /\ ^C VC H Jl 5v VC *C /*. ** *C VC /C 5C VC *C 5C /C ^v *v 5i «» VC ^C /v *^ X VC 5* 7? ^C *C /% *C /? ** '*\ *C *^ « JC V\ VC 5C VC ^C y\ 5\ X ̂ C /\ ^C 5v X X X" /? ^\

.a a k p i c . p 11

makpic: pruc (post, inole, fmax, fi.iin, scl, dxt, ibaud, xpa.^e,
ypa^e ) ; 

/" proceuure to control the actual calculations and plotting of
the fence n a p */ 

/o i n c 1 u d e post; 
acl (ihole, ibaud, jj, ilow, itopblnk, ibase (2), itop (2), i)

fixed bin; 
del (f :,i ax, f min, scl, xt (2), yt (2), dxt (25), xpage, ypage)

float bin;
del (asr, strt LI a p , line, in a k 1 a b , h o 1 e 1 a b , 

stopit, dsr, boreline, urawyaxf) 
entry options (variable); 

del (labniem (10), dravok) uit (1); 
del max built in;

call asr ( ">ial>disGpla", "-after", "uorkint^dir"); 
call s t r t u a p (ibaud, x p a g e, y p a g e); 

/* labrnem indicates whether a unit has been annotated at
a hole located further left on the pi o t --i ni t ial i z e labueiu 
before the program ge t s into t h e plotting loop */ 

do i = 1 to 13;
labineui (i) = "U"b;

P a g e 4 u



e nd ;
xt (1) = .5, 

/* draw unit contacts for the (jj-1) th pair of adjacent posts */
do j j = 2 to iiiole;

/* calculate x coordinate of post pair in plot inches */ 
xt (1) = xt (l)-i-dxt (jj-D; 
xt (2) = xt (1 )-Hlxt (j j) ;

/* find the indices of the highest (itop) and lowest (ibase) 
unit for each post */

do i = 1 t o 2 ,
itop (i) = 1 i 
d o v,( h i 1 e 

(post ( j j-2-ri ) . uni t (itop ( i ) ). un i t_pr es en t = "(J"b);
itop (i) = itop (i)T1; 

end ;
ibase (i) = 15, 
do while 

(post ( j j-2-ri ). uni t (ibase ( i ) ) . uni t_p r e sent = "U"b);
ibase (i) = ibase ( i ) - 1 ; 

end ; 
/ * calculate the y coorcinate of the highest unit in cacti hole */

yt (i) = scl*
(post (jj-<_-i-i).unit (itop (i)).topplt-fmin)+l.; 

end ;
itop b ink = ;,iax (itop (1), itop (2));

/* if the top unit is the sat.ie for both posts the top contact 
can be drawn */

if itop (1) = itop (2) tli en do;
call line (xt, y t, 2 , 0) ; 

end ;
/* continue drawing contacts until the lowest units have 

been finished */
do while
((itop (1) <= ibase (1))| (itop (2) <= ibase (2))); 

/* case fur which the unit under consideration is present in 
bo tii hules */

if itop (1) = itop (2) tii en do;
/* ilow indicates tor which hole the index of the unit under 

/* consideration for that hole (itop) is lowest (uppermost 
in the sequence of units). for tiie case in which the 
top unit is the same for both holes, ilow is arbitrarily 
set to 1 (leftmost hole) */

i 1 o w = 1 ;
/* calculate the y coordinates (yt) of the base of the unit 

being considered (in plot incnes) and find the indices 
for the next unit present in each hole */

do i = 1 to 2;
yt (i) = scl*

(post (j j-2-ri). unit (itop ( i ) ) . b a s p 11 - f r.i i n ) -r 1 . ; 
itop (i) = itop (i) +1 ; 
do while

((post ( j j-2-ri ). un i t (itop ( i ) ) . un i t_p res en t = "0"b); 
/* stop stepping when the index gets to its wax possible value */
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/* draw the line */ 

/*

& (itop (i) < 16)); 
itop (i) = itop ( i ) +1 ; 

end , 
en d ;

call line (xt, yt, 2, 0);

is present in only
end;

case for which the unit under consideration 
one of the holes */

else do; 
/* find out for which hole the index of the unit under

consideration is tiie lowes t ( up per no s t unit in sequence 
of units) */

if itop (1) < itop (2) then ilow = 1 ; 
else if itop (l)>itop (2) then ilow = 2 ; 

/* if the hole specified by ilow (1 is left, 2 is right) has
already reached the lowest unit present in that hole, change 
ilow to indicate the other hole */

if itop (ilow) > ibase (ilow) then
ilow = 3 - ilow,

/ * calculate the y coordinate of the base of the unit un del- 
consideration in the hole specified by ilow. the y 
coordinate for the other hole is not changed because 
the unit pinches out at that hole * /

y t (i1o w) = scl*
(post ( j j - 2 -r i 1 o Tw ) . u n i t (itop ( i 1 o w ) ) . b a s p 11 - f 1.1 i n ) -i-1 . ; 

/" if the unit is p resent in both Iiole s or if there is a 
lower unit indicating a pinch out draw the line

*/
if i t o pi (ilow) < = ibase ( 3 - i 1 o w ) | 

itop (3-ilow)<ibase (3-ilow) 
tli en era wok = "l"b; 

else o r a w o k = "U"b ;
next unit present in the hole specified by ilow */ 

itop ( i 1 o \v ) = itop ( i 1 o w ) -i-1 ; 
do while ((post (j j- 2 + i1o w).u ni t

(itop (ilow)).unit_present = "0"b; 
& (itop (ilow) < 10)); 
itop (ilow) = i t o f ) ( i 1 o w ) -r 1 ; 

end ; 
/* if the unit under consideration in the hole specified

by ilow has been bounded fro^i above by a unit in the other 
iiole, then the contact can be drawn * /

if (itop (ilow) > = i t o p b1n k 
then call line (xt, yt,

o t li e r wi s e do not d r a w

/* find tiie

d r a w' o K. )
2, 0),

finish

enu ; 
end ;
if jj = 2 

annotation for
then do ;
the first (leftmost) hole */ 

call luaklab (post (1), xt (1), fuin, scl,
lab u e in ) ;

call hole lab (xt (1)', post (l).charid, 1); 
call boreline (post (1), xt (1), fuin, scl);
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end ;
call t.i a k 1 a b (post ( j j ) , x t ( 2 ) , fain, s c 1 ,

la b rue 1,1) ;
call hole lab (xt (2), post (jj).chariot, jj); 
call boreline (post (jj), xt (2), fain, scl); 

end ;
call a r a w y a x f ( f ia i n , f ;u a x , y p a g e ) ; 

t e r ta i n a t e plot and end * / 
call s top it ;
call dsr (">ial>disspla"); 

end;

7\ VC *\ VC VC VC VC VC VC VC 5* VC 7% VC VC VC VC VC V\ »\ W VC VC V> VV V* VC Vv VC Vv «nC VC t\ Vv VC VC X VC V\ 3C 5C «% X "C W Vk VC VC 3f <C VC VC VC Vv V\ VC /C VC VC VC VC VC VC VC VC

x x x * x x x x x ;'c x x -A x x x x & x x * x x x x * j'c * * * x x x x ?"« x x * x A x x x vV x x x x x x x x x -A x x x vV x x x x x x x

p a & i n: p r o c (post);
/* procedure to get pa;»e-header iriforuation about a hole */
>o include postl;
a c1 j f ixe d bin;
del a us c har ( 1 ) ;
del (sysin, sysprint)file;
del conversion condition;

on conversion be^in;
/* -procedure to handle the input of a character value into a 

n u i.i e r i c variable A /
put skip list ("Please enter a number."); 
go to start; 

end;
ans = "n";

/" i.;et the information * / 
start: do while (ans = "n"),

put skip list ("Insert surface elevation: "); 
get list (elevation), 
jj u t s k j p ( 0 ) list

("insert latitude in det;, lain, ana sec: "); 
get list ((latitude (j) do j = 1 to 3)), 
put skip ((. j ) list

("Insert longitude in cleg, fain and sec: "); 
get list ((Ion 0 itude (j) do j = 1 to 3)); 

/x print the iniornation for checking */
put edit ("id: ", eaaria, "elevation: ", 

elevation)
(a (6), a ({j), x (2), a (11), f (12, 2)); 

put edit ("latitude", latitude (1), "deg",



latitude (2), "uiin", latitude (3), "sec")
(skip, x (3), a (o), x (5), (2) (f (C, 0),
x (1), a (3), x (3)),
f (8, 1), x (1), a (3)); 

put edit ("longitude", longitude (1), "cleg",
longitude (2), "uiin", longitude (3), ""sec")
(skip, x (3), a (y), x (4), (2) (f (C, 0),
x (1), a (3), x (3)),
f (a, 1), x (1), a (3)); 

/* return if information is ok */
put skip list ("Are these values Ox? (y or n): ");
get list (ans);
do v,hile (ans " = "n" 6 ans "= "y");

put skip (0) list (".Please insert y or n.");
get list (ans); 

end ; 
end; 

end;

jl- J- »U -I. ^ -^ J- jU Jj j^ jU .1- .1. .!. J. j^ .U jlj j^ j^ ^j .^ j'j ;I. .U J, .'. -^ «U jU J- jV -^ ^L j'j ^j .', jl, J. 

Jj J* ^ j'j j^ .% -^ j^ ^. ,'- -^ -^ Jj .'j jl^ ^ J. Jf ^- -^ J, «'j j^ -'- .'. J^ .U jL JU j'j j'«

])lotinfo.pll

p 1 o t i n f o : p r o c ( i b a u d , x p a g e , y p a g e ) ;
/* procedure to interrogate the user for the tektronix speed

and the page di Liens ions in plot inches */ 
del (sysin, s y sprint) file; 
del i b a u u fixed bin; 
del ans char (1); 
del (xpage, ypage) float bin; 
del (baud_ok, pgsize_ok) bit (1); 
del lab label; 
del c 1 e a r _s y s i n entry; 
del (conversion, error) condition; 

on errur begin;
put skip list ("Error. Start over."), 
go to again; 

end ; 
/ * i n j > u t error t r a ] >  '* /

on conversion begin;
put skip list ("Input error. Please enter a nuuber."); 
put skip; 
call clear_sysin; 
go to lab, 

end ;

p a g e



/ * ,'., e t the tciktronix speed * / 
again: lab = a g a i n ;

baud_ok = "U"b; 
do while (~baud ok); 

baud__o;c = Tr l"b; 
pu t edit 

("Insert your baud rate (ch/sec) for the Tektronix 4014: ")
(skip, a (50)); 

get list (i b a u d) ; 
if ibaud ~= 30 u ibaud ~ = 12 U 
u ibaud ~ = 960 then do; 

baud_ok = "0"b; 
pu t edit

("baud rates (ch/sec) supported are 30, 120, and (JuO.", 
"For other rates, insert the hi 0 hest nun ber below your rate.")

(skip, a (51), skip, a (5'} ) ) , 
end ; 

end, 
page: lab = page;

ans = "n", 

/ * get the pa g e d i n e n s i o n s * /
do while (ans ~ = "y"); 

pgs ize__ok = "O"b ; 
do while (~ pgs i 2e_o k);

pu t skip list
("Insert x and y page dimensions in in c lies."); 

i-i c t list ( x p a g e , ypage);
put edit ("xpage = ", xpa b e, "ypage - ", 

ypage, "OK? (y or n)")
(skip, a (C), f (7, 1), x (3), a (C), 
f (7, 1), x (3), a (12)); 

get list (ans);
if xpage < 3. | ypage < 4. then do; 

put skip list
("The page dimension is tou suall."); 

put skip list
("xpage uiust be greater tiian 3, ypage greater than 4."); 

end ;
else p^sisje__ol; = " 1 " ij ; 

end ; 
end;

-A- v'c >V 5*> ;'c I'c A 5*t « s'v >'{ v
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pltcde.pll

pltcde: proc (c h a r 4, charb); 
/* procedure to format tne unit labels 

first letter will be drawn in upper 
1 s s c o d i s s p1a convention */ 

del ciiar4 char ( <O ,
char4 1 char
char 4 2 ciiar
char43 char
c liar 4 4 char 

del charb char
c h a r 6 i
c h a r b 2
charb 3
c i i a r 6 4
char 6 5
cha rb b

so tliat the 
case u s i nthe

1 )
1 )
1 )
1)

def
def
def
def

c h a r 4
c h a r 4
char 4
c li a r 4

pos
pos
pos
pos

(1),
(2),
(3),
(4);

i ch
2 ch
3 ch
4 cii

ar
ar
ar
a r

5 char
b cha r
char
char
char
char
char
char

01
02
63
64
65
6b

(1
(1
( 1
( 1
( 1
( 1
=
=
=
=
=
=

) def
) def
) def
) def
) def
) def

\ >
char 4
" )" ;
c liar 4
char 4
char 4

charb
charb
charb
c 1 1 a r b
char 6
char 6

i;

2 ,
3;
4 ;

pos
pos
pos
p o s
pos
p O S

(i
( ^
(3
(4
(5
(0

)
)
)
)
)
)

J

,
»

>

)

)

end ;

VC V? *C /f 5C VC VC VC /-» *C /v

p o s t . i n c 1 . p 11

del 01 post (25),
/* include file for defining the 25 posts used d u r i n; 

the draw routine "/ 
02 charicl char (u), 
02 elevation float bin, 
02 latitude (4) float bin, 
02 longitude (4) float L/in, 
02 unit (16),

03 un i t__pr es en t bit (1), 
03 untdptp float bin, 
03 u n t d p t b float bin, 
03 top pit float bin, 
03 b a s p11 float bin;



* X * 5V X X * * 5V X x * x x x 5V sV * A * x * * * * * * * * * A x it * * * x x * X x x sV X sV A * ?V s'c * A sV 5'c x 5V « 7'c 5V 5'c x sV V? x 5V 5V

X 5V 5»C X 5V ~ 5V X 5V iV 5V X X 5V 5V X X 5V X 5V 5V 5*C 5V X X X X X X X X X X 5*C * 5V >V * sV X 5V sV 5V X >V X X 5V X 5V SV 5V 5V 5'C 7V X 5V 5V X X X sV X 5V X

postl.incl.pl!

del Ul post,
/ * include file for defining ttie data structure for 

one borehole record */ 
02 ciiarid char (o), 
02 elevation float bin, 
02 latitude (4) float bin, 
02 longitude (4) float bin, 
02 unit (16),

03 unit_present bit (1), 
03 untdptp float bin, 
03 u n t d p t b float bin, 
03 t o p p11 float b i u, 
03 b a s p11 float bin,

.u -u A J, .;. J- ft J- j'. j'j j'j -^ ji. .'{ .'j s- .}. s. -^ j'j -^ .;. .'. ^. - - ft s.       j. .^ -;u -^ .'- j|- j- Jj j'j J. Jj -^   ji. j- ji- j>- j. j'j .ij j. j'e .u ~ .<- -u - - y. .i. .i. J. .-. . - j'j .i.

.^ .i. ;;c .i. . ,. ^- .'- j- -u .i- .1- .u J. .'- j. .1- jij ;'j ^ . .   ;>. .u Jj -u ;u ,ij ^ .'. jj -^ .u jij j'j j. .;- jC j^ .^'j -u ;ij -iu ..!- .^ j. ^u ~ J; . - .i. j^ y. .^ y{   ̂ u j^   j. -^ .'{ J. ;u .'. -v

p o s t 2 . i n c 1. ]> 11

del 01 postz,
/* include file for defining the data structure for 

one borehole record */ 
02 charid char (u), 
02 elevation float bin, 
02 latitude (4) float bin, 
02 lon&ituue (4) float bin, 
02 unit (16),

03 u n i t_p resent bit (1), 
03 u ri t u p t p float bin, 
03 untdptb float bin, 
03 t o ]> p 11 float bin, 
03 b a s p11 float bin;
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*V jV ?V Sv Vk 3V A 3>V 3> 3V >V <V /V rC *\ "& 3V 3V -V 3V 31? *V *V >V 3*C "V 3V 3*C 3V 3V 3*C /V *V 3> S-V 3V *'"

"V *J'* *** *^*

post33.incl.pll

del 01 p o s t 3 ,
/* include file containin

for the d p 3 subroutine * / 
02 char id 3 char (b),

elevation 3 float bin, 
Iatitudc3 (4) float bin, 
lon^itudeS (4) float bin 

0 2 unitS (16),
03 u ni t__p r es en 1 3 bit (1), 
03 untdptp3 float bin, 
03 untdptDS float bin, 
03 t o p p 1 1 3 float bin, 
03 b a s p 1 1 3 float bin;

the third col nun variable

U2 
02 
02

ye * >'c * * A

5V >V A 5V >V 5V >V ;V sV 5V sV y< yc >V Vf 5V 5V 5V 51? j'c >V vV s'c s'c :V sV »V sV ?V yc 5V 5V s1; >V sV ?V 5V 5': 5V 5V * sV 5V 5'c 5V sV >V 5V 51? 5V ?'« ;V sV 5V 5V sV 5V 5V

read posts. pll

read _p o s t s: p r o c (post, i h o1e , abort);
/-c procedure to control tlie selection and reading f roia the dat,

base of the holes selected to be fence posts */ 
del (sysin, sysprint, fence_dat) file; 
del (itiole, i, k) fixed bin; 
del a n s char ( 1 ) ; 
del eharid in char (o); 
del abort bit (1); 
% 'i n c 1 u d e post;
del c h a r_i d entry (char ( o)) ; 
del clear_sysin entry; 
del (error, key) condition;

abort = "U"b;
/* in case of unexpected error, close files and abort the 

prog ran */
on error begin;
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p u t skip list
("Unexplained error in read posts."); 

abort = "l"b; ~~ 

go to closeout; 
end ;

/" initialize Hole counter and open file */ 
/* in case there is no hole with the given id, 

correct the hole count and get another key * / 
on key (fence__dat) begin; 

iiiole = i hole- 1 ;
put skip list ( " i\ o s u c li hole. Tr y a ga i 11. " ) ; 
call clear__s y s in ; 
go to g t k e y ; 

end ;
ihole = 0,
open file (fence__dat) keyed update; 
charidin = "12345~G7G"; 

gtkey : do while ("l"b) ;
call char_id (charidin); 

/* signal to end data entry if key value is "end" */
if charidin = "end" then go to closeout; 
ihole = ilio le-rl ;

/* read the record and calculate location in decimal decrees */
read file (fence_dat) key (charidin)

into (post (ihole));
/* change deg , LI in, and sec to decimal degrees */ 

post (iiiole).latitude (4) =
post (ihole).latitude (1)~ 
post (ihole).latitude ( 2 ) / 6 G . -r 
post (ihole).latitude (3)/360U.; 

post (iiiole).longitude (4 ) =
post (ihole).longitude (l)-r 
post ( ihole ). long i tude ( 2 ) / 0 0 . -r 
p o s t (iiiole).longitude ( 3 ) / 3 b 0 0 . ; 

/* uaxiiuuu nui:iber of noles is 25 */
if ihole = 25 then go to closeout; 

end;
closeout: close file ( f ence__da t ) ; 

end ;

vV K & it 5'c j'c A A ;'« i'  it v'c x >'« x -.V x  it Vc ;'t >'< >V v': x ;'? A x ?'; i'; x x x x x x x ~k j't x x x ;'« x s's ;'c ;'t x x :'c v'c x ;': ;^ x x :V x ̂  ̂ c 7'? >'c x >V ^ x

-!- J. -^ ^ J. J- Jj j'c -'- -^- - - ^- .1- J. J. .^ .^ j'. Jy ft -V ^ -i- -^ j!- -^ jU -.'. j^ -'. ^- -j j'j .(j 4. -J. .u ^ ;'j ~'f -I. ^ -;- -V -u .r. .Jj ^ .u j-- .u -lf Jj --j -^ .'. .". y- -^ -Jj jj ^ -j. .ij ^.
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reuove hole.pll

r e i.i o ve__li o 1 e : p r o c ;
/ * -procedure for delete! ng re cords frou the fence_dat file

of borehole information */ 
del question char (60) varying, 

a n y \v e r char ( 1 ) , 
char id in. char (u);

del ( exi s t__codc , de le te__loop__cou t inue ) bit (1); 
% include postl;
del naae cliar (32) init ( " f ence_da t" ) ; 
acl exist entry options (variable), 
del yesno entry (char (60) varying, char (1)), 
del char_id entry (char (o));
del s h o w_fe nc e_dat entry options (variable); 
del (sysin, sys print, fence __d at) file; 
del key condition;
/* if no record .latches the input key, start over * / 

on key (fence__dat) begin;
put skip list ('Mo such hole. Try again."); 
O o to gtkey; 

end; 
/* check to see whether the data file fence dat exists */

call exist (name, exi s t__code ) ;
/* if no data file exists print an error Message and return */ 

if ~exist__code then do;
put edit ("The data file doesn't exist.", 

"You .aust have a data file before you can delete records.")
(skip, a (2 o) , skip, a (58)); 

return; 
end ; 

/ "A" open data file * /
open file (fence_dat) keyed sequential update, 
de le t e__l oo p _con t inue = "l"b;

/ * deletion loop, continues until the continue f1a ̂  is reset * / 
^tkey: do while ( de le t e__l oop_con t inue ) ;

call y c s n o (" An other li o 1 e ? ( y or n ) : " , a n s v; e r ) , 
set continue flag to "0" b if no more holes */

if answer = "n" then delet e _1oop_continue = "0"b; 
else do; 

get the id for the hole to be deleted */
call chctr_id (charidin), 

/* if the returned id is not "end" then proceed with deletion */
if charidin ~= "end" then do;

/* if user wants to see hole before deletion, read and display 
hole info */

call yesno
("Would you like to review this hole? (y or n): ", answer);

if answer = "y" then do;
read file (fence dat;
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(charidin) into (post); 
call show_fence_dat (post); 

onJ ; 
/* final check with user before deletion */

call y e s n o
("Do you v/ant to delete this hole? (y or n): ", answer);

if answer = "y" then delete file 
(fence_dat) key (cliaridin); 

end ; 
/* if input id is "end" set continue fla^ to "U"b */

else de le te__loop__con t inue = "0"b; 
end ; 

end ; 
I * close file and return */

close file ( f ence__da t ) ; 
return; 

end ;

X X 5C 5* X X X X 7C 5C 5\ /\ 5? X *C X X 57 5* 5C 5C X It *? 5£ "f\ X X X 5C 7C f\ 5* 5? 5C X 5* "K X 5C *f ^C *v /C /? /C 3V 7C 7C 7C X *? ?f 5C *% *C *V 5C ^C 7C ?» Vv 3\ *C *s

i'c 5'c Vc 54 >V >'< v': sV 5V >V sV sV v't x >'{ >'c x sV >'< :'< ^; tfj x <!c i'« >'c Vc 5'c >'< :'c 5r< x x vV x >V >'{ s'c x :V sV x s'c 5'c & 5s: 5'c 5'< 5V x 5V 5'« s5t 5V sV x >'c x A >V A :'« v'f v'c s'c

select r e f.p11

select_ref : [iroc (refans);
/* procedure to have the user select the Liethod for

calculating distance from a chosen level datua */ 
del (sysin, sysprint) file; 
del refans char (1); 
del clear_sysin entry options (variable);

"re fans = "0"; 
/* ask for input */
select: put edit ("The reference datuu can be:", 

11 1) elevation",
"2) the top of a unit present in all selected holes", 
"3) the base of a unit present in all selected holes") 
(skip, a (27), skip, x (5), a (13), skip, x (5), 
a (55), skip, x (5), a (56)); 

/* check that input is acceptable */
do while (refans ~= "1" 6 refans ~= "2" L refans ~= "3"

& refans ~= "4"); 
put edit ("Insert 1, 2, 3, or 4 to exit: ")

(skip (2), a (31)); 
get list (refans); 
call clear__sy sin ; 

end ; 
end ;
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stop it.pi 1

s t o p i t: p r o c ;
/ * procedure to t e r ui i n a t e the plot * 
del endpi entry options (variable); 

call e n d p1 (0 ) ; 
return; 

end ;

A ̂  5? VC  » »C 7> 5? VC r* *C 5? VC «C /C 5\ 5C *C /» *C 7v X /\ /C 5-C  £ *\ *v «C «C VC 5C Vf 5»   ! A /? #v X *v *f ^C /» "}\ #f #C «? /v X *C 5C 5\ 5» A *^ 7S 1C 5C iv »\ 5C VJ i? ^^ A
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s t rtuap.pi1

strt-.tiap: proc (ibaut!, xpage, ypage);
/" procedure to initialize the tektronix and plot the

axes and title i n f o r 1,1 a t i o n * / 
acl (ibaud, izero, iiund) fixed bin; 
del (xpa^e, ypaj^e, xpltp^, ypltpg, zero, one, fhite, tlen,

x t i t, yt i t, x o r, y o r ) float bin; 
del titlin char (lUO) varying; 
del blank c h a r (1 ) ;
del (tk.3U, t!c!2U, tk'JoO, s e tup_t ek t ronix_t es ) entry; 
del (page, title, graph, basalt', mixalf, height, line, 

p h y s o r , LI e s s a ;3 ) 
entry options (variable);

del xness entry options (variable) returns (float); 
del (sysin, sysprint)file; 
/" initialise tektronix teruinal control sy stein * /

put edit ("Insert title (<32 char) followed by $. ")
(skip, a (40)); 

put edit
("Multiple v/oru titles must be enclosed in quotes: " )

(skip, a (5u)); 
get list (titlin), 
fhite = .2 ;
call setup_tektronix_tcs; 

/* inforia disspla of baud rate */
if ibaud = 30 then call tk30; 
else if ibauu = 120 then call tk!20; 
else if ibaud = V60 then call tkl'GO;

/* call disspla routines setting page siae, title 
annotation, and axis scaling */

page



call pa,:;e (xpa t;e, ypa-e),
xpltpa = xpaye-2.;
ypltpg = ypa ri e-3.;
call height (£ hitc);
bund = 100;
i z c r o = 0 ;
blank = " ";

zero = 0. ;
one = 1. ;
xo r = 1.2;
yor = 1. ,
call p 11 y s o r (x o r, yor);
call title (blank, izero, blanx., izero, blank, izero

xpltpo, ypltpg);
call graph (zero, one, zero, one); 
tlen = xiiiess (titlin, hund ) ; 
xtit = (xpa^e-tlen-2.)/2.; 
yt it = ypa^e-1.7 5;
call uessag (titlin, hund, xtit, ytit); 

/* call disspla routines to set ciiaracter type * / 
call basalf ("1/cstd"); 
call uixalf ("stauuard"); 
return; 

end ;

5*c i'c /t n s'< ft s'c & /': « 5': ~f< s'c A i'c  & I't >*; >V V< « ;'< :'  5': s'c Vt >'« >'\ /c >V ;V »» ;'c v'c 5V :V 5rr s'r A :'c ;'« ;'c :'c iV ;'- i'« ;V ;V 5'c 5'c /'c /V ;V ;V :'c 5": >'; A vV x ;*; 5'? sV

u n i t. p 11

unit: p r o c (post, n ) ,
/«{ procedure to j^et the unit data for the n-th unit in a hole

as specified by input of n */ 
del (sysin, sysprint) file; 
del n fixed bin; 
del t ill pin float dec,
del unit code (16) char (4) external static; 
del tiiipchr char ( 2 (J) varying, 
del question char (GO) varying; 
del ansver char (1);
del clear_sysin entry options (variable); 
del yesrio entry (char (60) varying, char (1)); 
/ * condition to cheek, for i n p u t of a ciiaracter value into a

numeric variable */ 
del conversion condition; 
del (one liar, convert, fixed) ouiltin,

p a - u J



del axis char (1), 
>o in elude postl,

on conversion bei;in; 
put skip list

("input error at: ", onchar, " :start again"); 
call clea r ___sy s i n ; 
put skip; 
& o to start; 

end ; 
/* read depth to unit top and verify entry */

ansve r = "n " ; 
start: do while (answer = "n");

put edit ("Insert unit depth to top", " : " )
(skip (G), a (24), x (15), a (2)); 

&et list (trip in); 
call clear sysin; 

/* construct verification question */
question = unit__code (n) | | n "| (convert (tnpchr,

fixed (tnpTn, 1U, 2 ) ) | I 11 OiC? (y or n): " 
call yes no (question, answer); 
unit (n).untdptp = convert (unit (n).untdptp,

tup in ) ; 
end ; 

end ;

5C 5C >? 7v 5t /v ^C VC JC Vv A ** *C "*\ VC 3-C 7\ VC iC VC 5-C *£ *C 7C ^» V> /v X" /\ 5v 5C V» JC 5-v VC «\ ?v 3-C IrC W V* JC *v -C /C VC -C J1* *-C 1C V\ tv *C 5C 1-C VC 5v 5C X

x x x >t « & x :'c v'c A x x * x x x x ;'c x vV x A A A x ;'c A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

unit control.p11

uiii t__con t r ol : proc (post, abort);
/-f procedure to control the input of unit data for all units

of one hole */ 
del (s ys i n , s y s pr i n t ) file;
del (clear_sysin, unit, decode_unit) entry options (variable); 
del i fixeu bin; 
del ans char (1 ) ;
del unit_code (16) char (4) external static; 
/.include postl; 
del code char (4 ) ; 
del (unit p, unit 11) fixed bin; 
del (abort, top_ok, uid_ok) bit (1);abort~~= "U"b,~~ 

/* ^,et code of top unit in character forn * /
top_ok = "U"b;
do while ( *t o p ok),

a r e 36



put edit ("Insert top unit code", ": ")
(skip, a (20), x (1'J), a (2), a (4)); 

;:; et list (code); 
call clea r__s y s i n ; 

/* decode the character unit code, check that the code is
acceptable, and return the integer index for that code */ 

call decode_unit (code, unit_p); 
do while (unit_p = 0);

put skip Tist ("Hole voided. 11 ); 
ahort = "l"h; 
return; 

end ;
/ * check for reasonable value for the unit index nu saber * /

if unit p >= 17 then be^in; 
top~__ok = "G"b, 
put s K i p list

("Top unit can't be the bottow of the hole."); 
end ;
else top_ok = "i"b;

/* ket the information for the top unit in the hole */ 
end ;
call unit (post, unit_p) ; 
unit (unit_p).unit_present = "l"b;

/* ^e t all units present between the top unit and the bottou 
unit in the hole */

micl_ok = "U"b;
do while (~ruid__ok) ;

put edit ("Insert next lower unit code", ": ")
(skip, a (27), x (12), a (2));

/ * get the unit code and find the corresponding index * /
i] et list (code); 
call clear_sysin;
call de cocle_uni t (code, unit__n); 

/* check for reasonable unit index */ 
do while (unit_n = 0);

put skip list ("hole voided."), 
abort = "l"b; 
return; 

end ;
/* if new unit is not below the previously entered unit, there 

has been an error. try a^ain for the next unit. */ 
if unit_n <= unit_p then do; 

put s k i p list
("l\ev; unit code not below than last one."), 
doi=lto!7,

if unit (i).unit_present = "l"b then
un i t _p = i ; 

end;
put e a i t 

("Last valid unit entered was", ": ", unit code (unit p))
(skip, a (27), x (12), a T'2 ) , a (4 ) )T 

end; 
else if unit n <= 15 then do;

p ag e 57



call unit (post, n n i t n ) ;
/* check tlicit the new unit is deeper than the last one */

if post.unit (unit_u).untaptp < =
post, unit ( uni t__p ) . un ta p t p then do, 
put skip list

("The new unit is not deeper than the last one."), 
put skip list 
unit n = unit p; 

end ,
/" set the botto.a ot the unit above to the top value of the 

unit just inserted * /
unit (unit__n) . uni t_p re sent = " 1" b ; 
unit ( u n i t _p ) . u n t d p t b =

unit ( u ni t__n ) . uri td p t p ; 
un i t_p = un i t__n ; 

end ;
else 1.1 id_ok = " l"b ;

/* j-;et base oi the lowest unit present */ 
end ; 
put edit ("Insert base of lowest unit measured", ": ")

(sicip (0), a (35), x (4), a (2)), 
;_; e t list (unit (uni t p ) .untdptb) ; 
re turn;

/ * error return with abort f 1 a,.; set * / 
e r r e t : put edit ("hole voided") (skip, a (11)); 

abort = "l"b; 
re tu rn; 

end ;

ve b no

y e

de 
de 
de 
u c 
uc

s n o : j > r o c (question, answer);
utility program to print the input question 
and keep proupting until a y or n answer has 
been input * /

l question c 1 1 a r (60) varying; 
a n s i,- e r char ( 1 ) ,

( s y s i n , s y s p r i n t ) file; 
o k y e s n o bit ( 1 ) , 
clear_sysin entry;

ok yes no = "0"b;
do while (~okyesno);

put s k i -p list (question);
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